Recent studies have accumulated supporting evidence for in-group advantage in emotion recognition, with individuals more accurately perceiving emotions expressed by cultural in-group members. However, inconsistent results appear in balanced-design studies involving the majority and minority groups residing within a single nation: There is an apparent pattern of an out-group advantage, implying that minority group members show heightened sensitivity toward emotional expressions of the majority group members. Two studies were conducted to further explore why the out-group advantage emerged in multicultural societies. In Study 1, based on a careful review of existing studies involving majority and minority groups, both new and previously reviewed, a new approach to assess the in-group and out-group advantage was proposed and applied. In Study 2, the minority out-group advantage was further tested in an experimental study. European American and Asian American students were asked to identify emotions of European and Asian Americans presented in static photos of imitated emotional expressions and full-channel video presentations of spontaneous emotional expressions. The results revealed that a mutual in-group advantage was observed in the spontaneous expressions condition, but not in the imitated expression condition. Significance and implications of the findings from this study are discussed regarding intergroup interactions in a multicultural society.
Since Elfenbein and Ambady 's seminal review (2002a) marshalling evidence for an in-group advantage in emotion recognition, further studies have provided additional support, documenting that emotional communication tends to be more accurate when encoders and decoders belong to the same cultural group (Elfenbein, Beaupré, Lévesque, & Hess, 2007; Elfenbein, Mandal, Ambady, Harizuka, & Kumar, 2004) . Interestingly, Ambady (2002a, 2002b) also reported an incidental observation of an out-group advantage in emotion recognition, such that ethnic minority individuals residing in multicultural societies exhibited greater accuracy in recognizing emotion expressions of majority group members. The minority out-group advantage is, however, not aligned well with accumulating evidence for the in-group advantage in the recent literature. The current study was conducted to investigate why the minority out-group advantage emerged among the majority and minority groups residing within the same national boundaries in Ambady's review (2002a, 2002b) . To address this question, we propose an alternative way of defining in-group and out-group advantage in emotion recognition and apply the new framework to previously reviewed and newly reported research evidence in an updated review. Next, we present data that support the in-group advantage among the majority and minority groups, but not a minority out-group advantage, using more ecologically valid study stimuli.
Social Status and Nonverbal Decoding Skills
One of the robust findings from the field of nonverbal communication research is the gender differences in nonverbal decoding skills (Brody & Hall, 2008; Hall, 1984) . Although there is general agreement that women are better than men in this regard, there is little agreement on why women are good at decoding nonverbal expressions. One of the controversial accounts for the gender differences was proposed by Henley (1977) , who attributed women's heightened decoding skills to their relative low social status and power. A core argument of this "subordination hypothesis" (LaFrance & Henley, 1994) is that individuals from the lowerpower groups need to be more sensitive to nonverbal signals from members of the higher-power groups than the reverse for their better adjustment. A number of other writers also expressed similar views on this issue (Frieze & Ramsey, 1976; Goffman, 1979; Miller, 1986; Weitz, 1974) .
Empirical support for the subordination hypothesis, however, is limited (Hall & Friedman, 1999; Hall, Halberstadt, & O'Brien, 1997; Hecht & LaFrance, 1998; Henley, 1977; Snodgrass, 1985 Snodgrass, , 1992 Snodgrass, Hecht, & Ploutz-Snyder, 1998) . When subordination status is operationalized by indicators of socioeconomic status (e.g., education and income), multiple studies have revealed that higher social status is associated with better decoding skills (e.g., Hall, Halberstadt, & O'Brien, 1997; Izard, 1971 . See Kraus, Côté, & Keltner, 2010 , for empirical evidence inconsistent with the association). When subordination status was defined in terms of individual differences in traits like dominance and sex role ideology, results showed that more dominant individuals and women with more liberal sex role attitudes were advantaged in decoding nonverbal emotions (Hall, Halberstadt, & O'Brien, 1997) . Finally, well-controlled experimental manipulations of social status under zero-acquaintance have failed to support the subordination hypothesis (Snodgrass, 1985 (Snodgrass, , 1992 Snodgrass, Hecht, & Ploutz-Snyder, 1998) .
Out-Group Advantage in Emotion Recognition
In this vein, it is notable that portions of the data from Elfenbein and Ambady's (2002a) influential meta-analysis seemed to provide support for a version of the subordination hypothesis. They analyzed data from 182 independent samples of cross-cultural groups derived from 97 separate studies to address the universality and cultural specificity of emotion recognition. Their main findings were that (1) emotions are universally recognized at betterthan-chance levels, and (2) there exists an in-group advantage in emotion recognition, such that recognition accuracy is higher when emotions are both expressed and perceived by members of the same cultural group. Elfenbein and Ambady attributed the ingroup advantage to cultural learning and expressive style shared by in-group members (Albas, McCluskey, & Albas, 1976; Scherer, Banse, & Wallbott, 2001) .
The meta-analysis also revealed an exception to the in-group advantage. When emotion recognition studies were conducted with two different cultural groups residing within the same national boundary, minority group members (e.g., African Americans in the United States) were found to more accurately recognize emotional expressions of the majority group members (e.g., European Americans) than the reverse. The results held when they restricted their analyses only to data from balanced design studies (i.e., both the majority and minority groups were included and tested in the same study; n ϭ 11). This effect was often so large that minorities actually recognized majority group expressions with greater accuracy than they classified the emotions of in-group members. This minority "out-group advantage" (Elfenbein & Ambady, 2002a, p. 230) was observed in seven of the 11 balanced-design studies (64%). Elfenbein and Ambady (2002a, 200b) speculated that the asymmetric decoding skills of the majority and minority group members may be related to differences in power status or, more consistent with the cultural learning tenets, levels of exposure to out-group members across the groups.
Although this minority out-group advantage was an incidental observation emerging from the large-scale meta-analysis (Elfenbein & Ambady, 2002a , 2002b , it requires attention because if it exists, it would have profound implications for intergroup interactions in multicultural societies. It also raises a challenging question as to why the differences in power status or levels of intergroup exposure might serve as more influential factors for decoding emotions than shared learning experiences and expressive style among in-group members. Study 1 was therefore conducted to further probe the puzzling nature of the minority outgroup advantage.
Study 1
The main purpose of Study 1 was to examine the balanceddesign studies reviewed by Ambady (2002a, 2002b) , along with recent articles published after Elfenbein and Ambady's study, to understand under what conditions the minority out-group advantage is observed. Toward this goal, we review how the in-group advantage indicators were calculated and used in Ambady's studies (2002a, 2002b) . Then, we propose an alternative way to operationalize the in-group and outgroup advantage and apply this new framework to previously reviewed and newly reported studies exploring the emotion recognition accuracy across majority and minority groups within a single nation.
Method Studies Included in the Meta-Analysis
A total of 17 balanced-design studies were analyzed in this study. Among them, 12 studies were reviewed by Ambady (2002a, 2002b) , and five new studies conducted since Elfenbein and Ambady's study (2002a) were added based on the following criteria: (1) An objective criterion for accuracy existed so that recognition accuracy scores could be computed, (2) a balanced design was used to explore emotion recognition accuracy between the majority and minority groups residing within the same societal boundary, and (3) participants were not members of clinical populations. The original 12 studies reviewed by Elfenbein and Ambady are presented in the top part of Table 1 , and the new studies are listed after. Table 1 also summarizes study characteristics, including the ethnicity of the majority and minority groups sampled, channel of expression (e.g., voice, facial photograph, silent video, or full), and method of eliciting emotional expressions for developing study stimuli (i.e., "posed" vs. "imitated"). "Posed emotional expressions" mean that the encoders in study stimuli were asked to pose particular emotional expressions such as sadness, happiness, or anger. "Imitated emotional expressions" mean that the encoders were instructed to imitate a pose by moving particular facial muscles in order to generate expressions based on Ekman and Friesen's emotion theory (1971) or the Facial Action Coding System (Ekman & Friesen, 1978) . Four studies in Table 1 used the imitated expressions, and the other 13 studies adopted posed expressions.
Assessment of the In-Group Advantage
To compute the extent to which emotions were accurately recognized cross-culturally, percentage difference effect size was most frequently used in Elfenbein and Ambady's review (2002a) because percentage accuracy scores were commonly reported in the crosscultural studies of emotion recognition. Because all the studies listed in Table 1 used a multiple-choice response format, the standard correction formula (Nunnally & Bernstein, 1994) , which is (proportion correct -(1/number of choices))/(1 Ϫ (1/number of choices)), This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. Unbiased hit rates (Wagner, 1993) , instead of percentage accuracy scores, are reported in this study. This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
was applied for correcting chance guessing following Elfenbein and Ambady's procedures (2002a) . (1976) were 72.78% and 43.33%, respectively, after the guessing correction. The difference between these two percentages, 29.44% (72.78% -43.33%), indicated the extent to which Anglo Canadians recognized emotions of their own group members more accurately than emotions of out-group members. In the same fashion, the percentage accuracy scores of Canadian Cree for their in-group and out-group stimuli were 71.67% and 44.44%, respectively, and the difference between the two percentages, 27.22%, was considered as an index of the in-group advantage demonstrated by Canadian Cree.
When the indicator of the in-group advantage for the minority group was examined across the first 11 studies in Table 1 , seven of the 11 indicators have negative values (i.e., bold case in Table 1 ). Elfenbein and Ambady (2002a) interpreted these negative values to mean that the minority group members recognized the emotion expressions of the majority group members more accurately than the emotional expressions of their own group members.
2 For instance, African Americans in the Gitter, Black, and Mostofsky study (1972a) recognized the emotional expressions of Caucasian Americans more accurately (58.33%) than the emotional expressions of African Americans (52.50%). Based on these observations, Elfenbein and Ambady (2002a) stated that the minority group members residing in a multicultural society tend to show an out-group advantage.
Re-Evaluation of the In-Group Advantage Index
It is notable that the index of the in-group advantage was calculated by taking the difference between the percentage accuracy scores of in-group and out-group stimuli within a group in Ambady's study (2002a, 2002b) . This means that the percentage accuracy scores based on the two different sets of stimuli were subtracted from each other to generate an indicator for the in-group advantage.
3 From our view, this within-group difference of the percentage accuracy scores can be taken as the in-group indicator only if the two different stimulus sets have "equivalent" test difficulty. If not, it is hard to interpret the meaning of the within-group difference because the within-group difference could be confounded with test difficulty. 4 Given this concern, an interaction F test may provide an alternative indicator of the out-group advantage in balanced studies, which addresses test difficulty by controlling for the main effect of encoders when testing the significance of the encoders ϫ decoders interaction effect. Elfenbein and Ambady (2002a) also examined the interaction F test and presented the results in their paper. Depending on the direction of the interaction effect, the F test represents the extent to which in-group judgments were more accurate than out-group judgments, or vice versa. Elfenbein and Ambady (2002a) set up the contrast F test using weights of ϩ 1 for the in-group judgment and Ϫ 1 for the out-group judgment and computed the associated effect size (r). Among the first 12 studies listed in Table 1 , 9 studies reported data allowing Elfenbein and Ambady to compute the F test, and their original results (Table 5 in Elfenbein & Ambady, 2002a) are reproduced in Table 1 under the column heading of "r contrast ." A positive r contrast supports the in-group advantage, and the magnitude of r contrast denotes the effect size.
The r contrast results revealed that only three of the nine studies (33%) showed the out-group advantage with small effect sizes (-.09, Ϫ.17, and Ϫ.05; mean effect size ϭ Ϫ.10). The remaining six studies (67%) showed small to large effect sizes of the in-group advantage (.03 to .70; mean effect size ϭ .25). These results can be compared with the observations that seven of the 11 balanceddesign studies (64%) showed the out-group advantage (Elfenbein & Ambady, 2002a) . The seemingly different outcomes between the r contrast and the within-group difference of percentage accuracy scores can be attributed to the fact that the within-group difference is based only on the minority group but the r contrast accounts for the performance by both the majority and minority groups.
Among the 5 newly added studies, three studies provided data allowing us to compute the r contrast value (i.e., Pinkham et al., 2008; Tuminello & Davidson, 2011; Wickline, Bailey, & Nowicki, 2009) , and their effect size estimates are listed in Table 1 . With this additional information, the r contrast results still show that more studies showed the in-group advantage (8 of 12 studies; 67%) than the out-group advantage (4 studies; 33%).
The r contrast , however, has its own limitations as an index of the in-group advantage. Because the r contrast is an overall index of in-group advantage, it does not discriminate which in-group advantage exists in a study. There are two different in-group advantages in a fully balanced design, which is the in-group advantage of the majority group and the in-group advantage of the minority group. The index of r contrast could present one large in-group advantage or the combined effect of the two in-group advantages. For example, in the Nowicki, Gianveille, and Demertzis' Study 3b (1998), there were both an in-group advantage of the majority 1 One exception was a study by Beaupré and Hess (2005) . They reported unbiased hit rates based on a confusion matrix proposed by Wagner (1993) , which are displayed in Table 1. 2 Some of the percentage accuracy scores are slightly different from the values reported by Ambady (2002a, 2002b) and by Wickline, Bailey, and Nowicki (2009) , mainly because of rounding error (in the case of Buchman, 1973, and Wolfgang, 1980) , minor computational error (in the case of Study 3a and 3b of Nowicki, Glanville, and Demertzis, 1998) , or skipped responses (Wickline, Baily, and Nowicki, 2009 ). All the discrepancies were resolved for the current study through communications between Dr. Elfenbein (H. Elfenbein, personal communication, July 5, 2007) , Dr. Wickline (V. Wickline, personal communication, February 24, 2012) and the first author of the current article.
3 Elfenbein and Ambady (2002a) chose to report the within-group difference, instead of the between-group difference, in the case of balanceddesign studies to maintain statistical independence for their meta-analysis aggregating 187 samples from 97 studies (for more detailed descriptions, see footnote 3 on p. 208, in Elfenbein and Ambady, 2002a) . 4 It should be mentioned that the equivalence of test difficulty is not the same as the "stimulus equivalence" argued by Matsumoto (2002 Matsumoto ( , 2007 , as one of his requirements to test the in-group advantage. Whereas the stimulus equivalence suggests that the same facial muscles associated with emotional expression must be innervated with the same intensity levels across encoders from different cultural groups, the equivalence of test difficulty in this study simply means that two sets of study stimuli should have the equivalent mean score of percentage accuracy. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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A New Way of Identifying the In-Group Advantage: Between-Groups Differences
Based on our review, we propose another alternative indicator of the in-group advantage involving the "between-groups differences." Matsumoto (2002) argued in his commentary on the Elfenbein and Ambady's meta-analysis (2002a) that only balanced designs should be used to test the in-group hypothesis. To illustrate, he used an example of a 2 ϫ 2 balanced design (2 levels of decoders and 2 levels of encoders) as in Table 2 (a). If the performance by the majority group decoders (denoted W) is better than the performance by the minority group decoders (denoted X) in recognizing emotions expressed by the majority group encoders, this outcome alone is not sufficient to conclude an in-group advantage unless the performance by the minority group decoders (denoted Z) is also better than the performance by the majority group decoders (denoted Y) in recognizing emotions expressed by the minority group decoders. In other words, data indicating W Ͼ X can only be used as supporting evidence for the in-group advantage hypothesis when they are combined with the data indicating Y Ͻ Z. If W Ͼ X is accompanied with Y Ͼ Z, this pattern may simply imply that majority group members have better decoding skills.
Notice that Matsumoto (2002) considered between-groups differences to test the in-group advantage hypothesis in this particular example. By comparing between-groups differences, a main focus is on examining decoding abilities between two cultural groups given a stimulus set. Therefore, cultural differences in encoding expressivity are not the main focus in this approach. Matsumoto (2002) also implied that the within-group differences (i.e., whether or not data indicate both W Ͼ Y and X Ͻ Z) could be used as another way of testing the in-group advantage. In this approach, comparing encoding abilities between two cultural groups is the main interest because one cultural group's accuracy scores on two different tests are directly compared.
Both between-and within-group differences can be used to test cultural group differences in emotion recognition. Depending on researchers' interests, cultural differences in encoding or decoding abilities can be explored by choosing one or the other approach. They, however, have their own limitations that researches should be aware of. As previously noted, the index of within-group difference could be confounded with test difficulty. Researchers adopting this approach need to show that the variance in perceived accuracy is explained by cultural differences in encoding ability per se, but not by using study stimuli with nonequivalent test difficulties. As for the index of between-groups difference, it could be confounded with a number of extraneous variables that may impact the cultural differences in decoding ability (e.g., group differences in age, gender, education, socioeconomic status, etc.). Those confounds, however, can be more efficiently controlled by recruiting cultural groups equivalent in those aspects (e.g., college students).
Thus, we used the index of between-groups difference, limiting our comparisons to between-groups differences within a 2 ϫ 2 balanced design. As presented in Table 2 , four different patterns of between-groups differences are expected. Table 2 (a) illustrates the presence of in-group advantage by both the majority and minority groups (i.e., W Ͼ X and Y Ͻ Z). We named this particular pattern the "mutual in-group advantage." Table 2(b) presents the "minority group advantage," in which the minority group decoders are not only good at recognizing emotions expressed by the majority group encoders but are also better at reading emotional expressions of their own group members (i.e., W Ͻ X and Y Ͻ Z). This pattern implies that the minority group members have heightened decoding skills. In contrast, if majority group members display superior decoding skills overall, we would expect a "majority group advantage" (i.e., W Ͼ X and Y Ͼ Z in Table 2 (c)). Finally, when both groups display an out-group advantage, this would be a "mutual out-group advantage" (i.e., W Ͻ X and Y Ͼ Z in Table  2 (d)). One of the main goals of Study 1 was to apply this new frame of identifying in-group and out-group advantages to the 17 studies in Table 1 and explore how those 17 studies are assigned into the four patterns.
Results and Discussion

Classification of the 17 Balanced-Design Studies Into the Four Types
The results of classifying the 17 studies into the four types are presented under the headings of the "between-groups difference" and "Types of advantage" in Table 1 . Among the 17 studies, there To understand why the four different patterns emerged across the 17 studies, we carefully reviewed those studies in terms of what methods were used to elicit emotional expressions and what presentation modes were used. We noticed that various ways of eliciting emotional expressions from encoders were used from hiring professional actors to portray discrete emotions to asking participants to move certain facial muscles. Diverse channels (e.g., content-filtered voice, facial photos, silent video, or full video) were also used to present the study stimuli to decoders in the previous studies. Even though there were a number of different combinations between methods of eliciting emotions and types of presentation modes, an interesting pattern was observed. In four studies (i.e., Beaupré & Hess, 2005; Mehta, Ward, & Strongman, 1992; Tuminello & Davidson, 2011; Wolfgang, 1980) , imitated emotional expressions were presented through facial photos, and the majority group advantage was clearly observed.
In sum, our new analyses revealed that the majority group members were more likely to show the heightened decoding ability than the minority group members, which is somewhat different from the observation made by Elfenbein and Ambady (2002a) . Our analyses also revealed that when imitated emotional expressions were presented through static photos, a majority group advantage emerged, implying that the emergence of the majority group advantage could be partially dependent on what types of emotion stimuli are used.
An Appropriate Test for the Subordination Hypothesis
In this vein, one critical question is what type of emotional stimuli is adequate for testing the minority out-group advantage (Elfenbein & Ambady, 2002a , 2002b and how the study stimuli should be presented to decoders. An answer to this question was proposed by Henley, who put forward the subordination hypothesis a decade ago. Upon noticing that much of the evidence refuting the subordination hypothesis was drawn from studies using posed emotions, LaFrance and Henley (1994) maintained that the subordination hypothesis should be tested with spontaneous emotional expressions. However, none of the 17 studies listed in Table 1 used spontaneous emotional expressions. More importantly, there have been few attempts to examine an in-group or out-group advantage in emotion recognition using both spontaneous emotional expressions and a balanced design between the majority and minority groups residing within the same societies. Study 2 was conducted to meet this need.
Study 2
The main purpose of Study 2 was to examine whether the minority out-group advantage would emerge when spontaneous emotional expressions were used as study stimuli. If the emergence of the in-group advantage is attributed to cultural learning and expressive style shared by in-group members (Elfenbein & Ambady, 2002a) , the pattern of the mutual in-group advantage should be observed with spontaneous emotional expressions because spontaneous expressions are culturally defined and shaped (Elfenbein & Ambady, 2002; Marsh, Elfenbein, & Ambady, 2003 , 2007 . Imitated emotional expressions based on the Facial Action Coding System were also used in the current study to further test the association between the imitated emotional expressions and the majority group advantage found in our Study 1 review. If the majority group advantage emerges only with the imitated emotional expressions but not with spontaneous emotional expressions in this study, it would indicate that the majority group advantage could be an artifact of adopting the imitated emotion expressions as study stimuli.
Method Participants
Decoders for the present study included 131 European American (38 men and 93 women) and 94 Asian American (31 men and 63 women) students between the ages of 17 and 25 years (M ϭ 19.46, SD ϭ 1.52) who were enrolled in introductory psychology courses at two large public universities on the West Coast. Participation in this study was limited to individuals who were born and raised in the United States to minimize the effects of varying degrees of acculturation levels on emotion recognition. The European American (EA) sample consisted of 71% women and the Asian American (AA) sample was composed of 67% women. Among the 94 self-identified AA participants, 36.2% were Chinese, 18.1% Filipino, 18.1% Korean, 13.8% Vietnamese, 6.4% Japanese, 3.2% Thai, 2.1% Cambodian, 1.1% Pacific Islander, and 1.1% other. While the mean generation status of EA students was 4.17 (SD ϭ 1.08), the mean of AA students was 2.09 (SD ϭ .41), which reflects the shorter history of immigration of Asian Americans in the United States.
Materials
Spontaneous emotional expressions. The study stimuli for spontaneous emotional expressions of EA encoders were taken from a pool of interview tapes (Kang, 2012 ) that were originally created for the development of a new "thin-slice" measure (Ambady, Bernieri, & Richeson, 2000) of emotion recognition by adopting the empathy accuracy paradigm developed by Ickes and his colleagues (Ickes, Bissonnette, Garcia, & Stinson, 1990) . Twenty-six EA college students (18 women and 8 men) were interviewed in individual 25-min sessions in which they discussed their meaningful life experiences in a free-format interview. The interview session was videotaped with the participants' consent. Immediately after the interview, each interviewee was asked to 5 Gray, Mendes, and Denny-Brown's study (2008) was one example that explored the in-group advantage using spontaneous expressions with the majority and minority groups. This study, however, was not included in Table 1 as a result of their study not having an objective criterion for accuracy that allows us to compute recognition accuracy scores. This document is copyrighted by the American Psychological Association or one of its allied publishers.
review her or his own tape alone and was instructed to stop the tape at any point during which the interviewee remembered having had a specific emotion and record how she or he felt at that moment during the interview along with a time stamp of the segment. After the review, the interviewee gave consent for the investigator to use portions of the tape to develop a stimulus video for future studies. The interviewees were not told about this request until the review sessions were done to allow the interviewees to behave more naturally during the interview. Three interviewees refused to give their permission. Their interview tapes were immediately erased.
To extract the marked segments from the interview tapes, the interview tapes were edited with Adobe Premier 6.0 by the first author. While the reported time stamp served as the ending point of each clip, the starting point was determined on two considerations -(1) rendering decoders the minimum but sufficient amount of information so that they can identify the emotional experience of the interviewee given context and/or (2) choosing natural transition points in ongoing dialogues. To avoid any complications with calculating recognition accuracy scores later, only the segments associated with a single reported emotion were selected.
All the extracted segments were initially reviewed by the first author. One issue that emerged during this initial review was that in many cases, it was quite challenging for decoders to identify the emotions reported by the encoders because there were no clear clues available for the decoders to read the emotions. In other words, it seemed that only the experiencing individuals (i.e., the encoders) could report those emotions because they have direct access to her or his internal feelings. Thus, it was necessary to check whether the decoders could read reported feelings based on verbal and nonverbal information given context. Two EA judges (trained undergraduate students) independently reviewed the extracted clips to evaluate the clips and interviewees' written comments. The judges verified that each segment matched the interviewee's written comments on what emotions she or he experienced at the end point of the clip given the context. From 36 segments marked by both judges, 18 clips were eliminated mainly because of sensitive or highly personal content. Despite permission from the encoders, those clips were not included to protect their privacy. A series of small-scale pilot studies were conducted with the remaining 18 clips to explore decoder accuracy. Based on the literature review (Trimboli & Walker, 1993) , we set our criteria for exclusion as below 20% of the accuracy scores ("too difficult") or above 80% ("too easy") to make the final set of the clips have optimal range of recognition accuracy. The results of the pilot studies, however, showed that a half of the clips were too difficult (their accuracy scores were below 20%, which is equivalent to chance guessing of 17%) and the three clips describing a "happy" emotion turned out to be too easy to interpret (above 90%). Although the nine difficult items were dropped (four clips for anger, two clips for frustration, and three clips for sadness), the three clips describing a happy emotion were kept to make the stimulus inclusive of both positive and negative emotions. Thus, no clips were removed from the pool for the fact that they were overly easy to interpret.
The final seven clips were selected from the remaining nine clips, based on the gender of interviewees (four women and three men) and the content of the story told in each clip (one angry, two frustrated, two happy, and two sad episodes). The overall mean accuracy score of the seven clips was 65.03% (ranging from 31.62% to 96.07%) without guessing correction in this study. All the encoders in the selected clips were born and raised in the United States, with the mean age of 18.57 (SD ϭ 0.79).
Study clips for AA encoders were created by following the same procedure described above. Twenty-five Asian American college students (16 women and 9 men) were interviewed and asked to review their videotapes and to record the emotions they felt during the interview. One interviewee refused to give permission to use her/his tape for future studies. Three AA undergraduate judges independently reviewed the extracted clips to evaluate the clips and the comments for consistency. From 32 segments marked by the three judges, eight clips were eliminated to protect the encoders' privacy. Among the remaining 24 clips, 10 clips were dropped through a series of the pilot tests because they were too difficult to interpret (below 20%; three clips for anger, four clips for frustration, two clips for sadness, and one clip for surprise). Although five clips describing a happy emotion were quite easy to read (i.e., above 85%), they were not eliminated to ensure the stimulus set included positive emotion. Like the case of the EA clips, no AA clips were removed from the pool for the fact that they were overly easy to interpret.
The final seven AA clips were selected from the remaining 14 clips to match with the seven EA clips in terms of gender (four women and three men) and the content of the episodes (one angry, one frustrated, two happy, two sad, and one surprised emotions). The overall mean accuracy score of the 7 clips was 69.39% (ranging from 34.78% to 97.32%) without guessing correction in this study. Like the EA encoders, all the encoders in selected clips were born and raised in the United States, with the mean age of 19.29 (SD ϭ 1.11). Of the seven AA encoders, two were Chinese, two were Vietnamese, one was Filipino, one was Japanese, and one was Thai.
Thus, the final set of study stimuli for the spontaneous expressions condition consisted of 14 discrete video clips (seven EA encoders and seven AA encoders). Each clip lasted from 12.25 to 41.07 seconds (M ϭ 25.69 seconds and SD ϭ 7.34 seconds). Because our main interest was in comparing the between-groups differences in accuracy scores rather than within-group differences, encoding differences between the two sets of the study stimuli (i.e., test difficulty) were not systematically controlled.
To present the edited clips to decoders, a computerized test platform was developed with Visual Basic by the first author. Using that platform, the 14 clips were presented one by one followed by the question, "What emotion has this person been experiencing throughout the clip?" on a computer screen. The decoders were asked to respond to each question by choosing one of six choices-angry, anxious, frustrated, happy, sad, and surprised-within 5 seconds. Anxious emotion was added to the response choices because it was the answer to one of the five practice questions, which were given before the main test. Scores could range from 0 to 14 indicating the number of emotions correctly identified. It took around 20 minutes to complete, including reading the detailed instructions and answering the practice questions.
Imitated emotional expressions. The study stimuli for imitated emotional expressions of both EA and AA encoders were taken from the Japanese and Caucasian Facial Expressions of Emotion (JACFEE) test (Matsumoto & Ekman, 1988) . To present This document is copyrighted by the American Psychological Association or one of its allied publishers.
static photos taken from the JACFEE to the decoders and record their responses to the stimulus photos, a computerized test platform was developed with Visual Basic by the first author. Fortyeight photos were chosen from the JACFEE covering six basic emotions including angry, disgusted, fearful, happy, sad, or surprised. There were eight photos per emotion, including equal numbers of posers from two different ethnic groups (EA and AA) and of males and females within each ethnic group. Before presenting the static stimulus photos, the decoders read through instructions about the task at a self-paced speed. Then, the six practice tests were administered to help decoders become familiar with how to take the computerized task before the main study stimuli were presented. The six photos were randomly selected from the 48 photos to cover the six basic emotions.
In the main test, the remaining 42 photos were presented for 1 second on a computer screen with a fixed 4-s interval between pictures. Participants were instructed to select one of the six buttons on the computer screen, labeled angry, disgusted, fearful, happy, sad, and surprised, within the 5-s period. All responses were recorded and scored with 42 points as the maximum score of this static emotion task. It took 10 minutes to complete the task.
Procedure
Decoders were invited to small-group sessions (one to three individuals per session) to take two computer tasks using an individual computer. After a decoder read and signed a consent form, she or he was asked to take the two computer tasks. After the computer tasks, the decoders were asked to fill out a questionnaire packet that included demographic information. The maximum number of participants per session was limited to three because they needed to be closely supervised by an experimenter throughout the session; whenever a participant began a new test, the experimenter briefly went over the test with the participant.
Results and Discussion
Testing the In-Group or Out-Group Advantages in Emotion Recognition
The average percentage accuracy scores of the EA and AA decoders on the two emotion recognition tests are presented in Table 3 . 6 The overall percentage accuracy scores of EA and AA decoders ranged from 54.41% to 87.05% with guessing corrections, which were substantially above chance given that there were six choices per question (i.e., chance accuracy ϭ 17%). To evaluate the in-group or out-group advantage in decoding emotions, a 2 (decoders) ϫ 2 (encoders) ϫ 2 (expression types) analysis of variance with repeated measures on the last two factors was conducted. The results of the mixed ANOVA test showed that several main and interaction effects were statistically significant, including the main effect of encoders, F(1, 223) ϭ 29.94, p Ͻ .001, and the main effect of expression types, F(1, 223) ϭ 499.93, p Ͻ .001. The significant main effect of encoders indicated that the emotional expressions of the AA encoders (estimated M ϭ 74.46, SE ϭ .77) were easier to recognize than the ones of the EA encoders overall (estimated M ϭ 69.40, SE ϭ .70). The results also revealed that the imitated emotional expressions were easier to recognize (estimated M ϭ 83.33, SE ϭ .63) than the spontaneous emotional expressions overall (estimated M ϭ 60.53, SE ϭ .88).
Besides these two main effects, the two-way interaction of encoders ϫ decoders, F(1, 223) ϭ 5.68, p Ͻ .05, and the threeway interaction effect of encoders ϫ decoders ϫ expression types, F(1, 223) ϭ 8.37, p Ͻ .01, were found to be significant. We further analyzed the three-way interaction effect not only because it is the highest-order effect that should be interpreted first (Tabachinick & Fidell, 2007) , but also because it directly tested our main hypotheses. To understand the nature of the three-way interaction effect, two-way interaction effects of decoders ϫ encoders were examined within each level of expression types. As shown in Figure 1 , there was no significant interaction effect of encoders ϫ decoders in the imitated expressions condition, F(1, 223) ϭ .16, p Ͼ .05, providing no support for an in-group advantage. Instead, there were significant main effects of encoders, F(1, 223) ϭ 5.71, p Ͻ .05 and decoders, F(1, 223) ϭ 26.29, p Ͻ .01. The significant main effect of encoders implied inequivalent test difficulty, with the emotional expressions of AA encoders being easier to decode than those of EA encoders (85.38% and 81.29%, respectively).
7 The significant main effect of decoders suggests that the EA decoders were better at reading imitated emotions than the AA decoders (84.84% for EA decoders and 81.82% for AA decoders, respectively). The overall pattern of recognition accuracy in the imitated expressions condition thus conforms to the majority group advantage. This confirmed our observations in Study 1, showing that when imitated emotional expressions are presented through static photos, majority group members tend to outperform the minority group. Table 1 also shows the effect size of "r contrast " as another indicator of an in-group advantage. It was Ϫ.03, implying no in-group advantage. 6 The percentage accuracy scores with guessing correction (Nunnally & Bernstein, 1994) were used in this study instead of unbiased hit rates because of the small number of video clips used for decoding spontaneous emotional expressions (seven clips per encoder group). It was, however, possible to compute the unbiased hit rates for the imitated expressions condition. Thus, major analyses reported in the results section were repeated with the unbiased hit rates. The results showed that there were virtually no differences in the outcomes with the percentage accuracy scores and with the unbiased hit rates. The resemblance between the two sets of the outcome was somewhat expected, given the strong correlations between the percentage accuracy scores and the unbiased hit rates for the imitated expressions condition (rs ϭ .92 for the EA stimuli and .99 for the AA stimuli, respectively).
7 To address this issue further, the recognition accuracy data presented in the original JACFEE manual (Matsumoto & Ekman, 1988) were carefully reviewed. Overall, the accuracy scores of the AA stimuli tend to be higher than the ones of the EA stimuli in five of six basic emotions used in the current study (82.94% vs. 72.45% for fear, 94.50% vs. 91.38 % for sadness, 93.98% vs. 92.65% for surprise, 98.40% vs. 97 .56% for happiness, and 81.04% vs. 80.69% for disgust, respectively). The average intensity ratings of the AA stimuli were also higher than the ones of the EA stimuli in the five basic emotions (5.79 vs. 5. 35 for fear, 6.11 vs. 5.79 for sadness, 5.62 vs. 5.44 for disgust, 5.11 vs. 4.97 for surprise, and 4.12 vs. 4.07 for sadness, respectively). This pattern was replicated in the current study-the AA stimuli were easier to read than the EA stimuli in the five emotions (68.18% vs. 55.22% for fear, 92.56% vs. 92.15 % for sadness, 80.54% vs. 76.24% for surprise, 98.07% vs. 92 .15% for happiness, and 73.11% vs. 70.05% for disgust, respectively). Higher accuracy scores were reported in the JACFEE manual, and this could be attributed to its longer exposure time (10 seconds for the studies cited in the JACFEE manual vs. 1 second for the current study). This document is copyrighted by the American Psychological Association or one of its allied publishers.
The two-way interaction of decoders ϫ encoders in the spontaneous expressions condition was examined next. As presented in Figure 2 , there was a significant interaction effect of encoders ϫ decoders in this condition, F(1, 223) ϭ 8.60, p Ͻ .01, which implies an in-group advantage in decoding emotions. There was a significant main effect of encoders, F(1, 223) ϭ 14.03, p Ͻ .01, meaning there was no equivalence in difficulty of the two sets of emotion stimuli, again with AA encoder expressions being easier to decode than the those of EA encoders (63.54% and 57.51%, respectively). There was, however, no significant main effect of decoders in the spontaneous emotion test, F(1, 223) ϭ .70, p Ͼ .05. The pattern of the mutual in-group advantage emerged in this condition, as displayed in the bottom of Table 1 . The effect size of "r contrast " was .19, which also indicates an in-group advantage in decoding emotions.
Additional Analyses With Emotions Commonly Used Across Two Conditions
One of the issues that may limit the interpretation of our findings is the fact that emotions covered in the imitated and the spontaneous expressions conditions were not identical. For example, while six basic emotions were tested in the imitated expressions condition (angry, disgusted, fearful, happy, sad, and surprised) , spontaneous expressions condition only covered five emotions including angry, frustrated, happy, sad, and surprised. Disgusted and fearful expressions were not included as study stimuli in the latter condition, mainly because none of the encoders reported those two emotions in the face-to-face interview settings. Instead, a range of frustrated feelings was frequently reported. Furthermore, in the spontaneous expressions condition the emotions expressed by the EA encoders (i.e., one angry, two frustrated, two happy, and two sad episodes) were not exactly matched with those expressed by the AA encoders (one angry, one frustrated, two happy, two sad, and one surprised emotions). Given a number of considerations to equate stimulus clips across EA and AA encoders in this condition (e.g., a gender ratio of the encoders and contents of experiences described in the clips), we had limited options in matching the emotions covered by the two stimulus sets.
To address those limitations, we reanalyzed the data with only the three emotions (angry, happy, and sad) that were common across all the stimulus sets. Another set of the 2 (decoders) ϫ 2 (encoders) ϫ 2 (expression types) ANOVA with repeated measures on the last two factors was conducted. The results of this mixed ANOVA test revealed two significant effects-the main effect of expression types F(1, 223) ϭ 532.59, p Ͻ .001, and the three-way interaction effect of decoders ϫ encoders ϫ expression ‫ءء‬ Indicates the significant mean difference between the two decoder groups, t (223) ϭ 2.10, p ϭ.037. There was no significant interaction effect of encoder ϫ decoders in this condition, F (1, 223) ϭ .16, p Ͼ .05. ‫ءء‬ Indicates the significant mean difference between the two decoder groups, t (223) ϭ2.43, p ϭ.016. There was a significant interaction effect of encoders ϫ decoders in this condition, F (1, 223) ϭ 8.60, p Ͻ .01. This document is copyrighted by the American Psychological Association or one of its allied publishers.
types, F(1, 223) ϭ 4.99, p Ͻ .05. The significant main effect of expression types revealed that the imitated emotional expressions were easier to read (estimated M ϭ 93.60, SE ϭ .57) than the spontaneous emotional expressions overall (estimated M ϭ 66.73, SE ϭ 1.06), and the significant three-way interaction effect supported the main study hypothesis.
Further analyses of the three-way interaction effect were performed to examine a 2 (decoders) ϫ 2 (encoders) interaction effect within each level of expression type. Again, there was no significant interaction effect of decoders ϫ encoders in the imitated expressions condition, F(1, 223) ϭ .34, p Ͼ .05, implying no in-group advantage. Further there were no significant main effects of encoders or decoders. The small effect size of r contrast of Ϫ.04 also did not support an in-group advantage. In the spontaneous expressions condition, however, a significant interaction effect of encoders ϫ decoders was observed, F(1, 223) ϭ 4.24, p Ͻ .05, suggesting an in-group advantage even with the limited number of emotions (the effect size of r contrast was .14). There were no significant main effects in this condition.
General Discussion
Elfenbein and Ambady's meta-analysis study (2002a) demonstrated an in-group advantage in emotion recognition that was interpreted as evidence for better emotion perception among members of the same cultural group with shared cultural learning and expressive styles. They also reported an incidental observation that a minority out-group advantage emerged among the majority and minority groups residing within the same national boundary. The current study was conducted to further probe this intriguing observation by introducing an alternative approach to assessing the advantage using between-groups differences. This approach was applied in an updated review of balanced design studies of emotion decoding among minority and majority group respondents. This refined analysis actually revealed a more common pattern of majority group advantage. Next, in-group and out-group advantages were examined in a new study using both imitated and spontaneous emotional expressions. We hypothesized that if spontaneous emotional expressions were used as study stimuli, a mutual in-group advantage would be observed because spontaneous expressions are culturally defined and shaped. The results supported our hypothesis by showing that a pattern of the mutual in-group advantage emerged in the spontaneous expressions condition. In the imitated expressions condition, however, the majority group advantage emerged, replicating the findings from previous studies.
Implications and Significance
To our knowledge, this study is the first attempt to test the minority out-group advantage (Elfenbein & Ambady, 2002a , 2000b in emotion recognition using both spontaneous emotional expressions and a balanced design. Our results showed that when spontaneous expressions were presented in ways that are more representative of interpersonal interactions in everyday life, the pattern of a mutual in-group advantage emerged (see also Gray, Mendes, & Denny-Brown, 2008) . When imitated emotional expressions were presented through static photos, however, evidence supported the majority group advantage. The strong association between imitated emotional expressions and the majority group advantage seems to support the argument that the Facial Action Coding System was developed to meet "American norms" of emotional expressions (Elfenbein & Ambady, 2002b, p. 246 ; see also Elfenbein, Beaupré, Lévesque, & Hess, 2007, and Ricci Bitti, Brighetti, Garotti, & Boggi-Cavallo, 1989) .
The current study provides additional support for a cultural in-group advantage in emotion recognition. Elfenbein and her colleagues (2007) have proposed the dialect theory of emotion, which maintains that cultural variation in emotional expressions are subtle enough to allow universal communication across people with different cultural backgrounds, yet substantive enough to generate intergroup miscommunication. Just as dialects influence verbal communication, emotional dialects (i.e., expressive styles) play a similar role in emotional communication by providing in-group members both a sense of cultural belongingness and efficient tools for swiftly identifying out-group members (Marsh, Elfenbein, & Ambady, 2003 , 2007 .
Another contribution of the current study is that we offered new procedures for identifying an in-group and out-group advantage. We proposed that the "between-groups difference" in the percentage accuracy scores, rather than "within-group difference," should be used to assess an in-group advantage, because the within-group difference can be confounded with nonequivalent test difficulty. When we analyzed the results from previous studies by comparing the between-groups differences from the majority and minority groups together, four different patterns of an in-group or out-group advantage emerged: a mutual in-group advantage, a minority group advantage, a majority group advantage, and a mutual outgroup advantage. One strength of using the four patterns as the new indicator of the in-group advantage is that group performance is compared on each emotion task in the "cell mean level," which provides necessary and complementary information on intergroup dynamics in emotion recognition that other global indicators of in-group advantage (e.g., r contrast ) do not convey.
Limitations and Suggestions for Future Studies
The results of the current study should be interpreted with caution because of a number of limitations. First of all, a relatively small number of emotion clips (14 clips) was used in the spontaneous expressions condition, mainly because of the complexity of stimulus generation and constraints in the original stimulus pool. This small number of emotion clips did not allow us to compute unbiased hit rates (Wagner, 1993) nor to explore an in-group or out-group advantage by each discrete emotion.
Another limitation of this study is that there were differences in the cultural backgrounds between AA encoders and AA decoders. Furthermore, there were differences in the backgrounds of AA encoders across the two emotion recognition task conditions. The AA encoders in the spontaneous expressions condition were drawn from various cultural backgrounds (i.e., Chinese, Vietnamese, Filipino, Japanese, and Thai). In contrast, the encoders in the imitated expressions condition were exclusively Japanese or Japanese Americans (Elfenbein & Ambady, 2002b) , because these stimuli were drawn from the Japanese and Caucasian Facial Expressions of Emotion test (Matsumoto & Ekman, 1988) . Because the decoders in this study were Asian Americans of varying ethnicity (i.e., Chinese, Korean, Filipino, Vietnamese, Japanese, This document is copyrighted by the American Psychological Association or one of its allied publishers.
Thai, Cambodian, and Pacific Islander), the ethnicities of AA encoders and decoders in the spontaneous expressions condition were more closely matched than in the imitated expressions condition. Although it is not known how much these mismatches in cultural backgrounds impacted the outcomes, it does represent a potential confound. Related to the cultural background issue, it could be argued that the EA encoders and decoders in the spontaneous condition shared relatively similar cultural background as a result of their longer history of immigration to the United States, whereas the AA encoders did not have the same advantage because of their shorter immigration history. This may preclude the current study from being considered a truly balanced design.
8 A more methodologically rigorous test for the in-group advantage can be designed by recruiting AA encoders and decoders from one Asian culture (e.g., Chinese heritage) in future studies.
Finally, the current study provided support for a mutual in-group advantage in decoding emotions using more ecologically valid stimuli in which spontaneous emotional expressions were presented through full video channel. One intriguing question is whether the same pattern of the mutual in-group advantage would be obtained when spontaneous emotional expressions are presented in static photos (e.g., Matsumoto, Olide, & Willingham, 2009) . If the mutual in-group advantage emerges with static photos between the majority and minority groups, it will highlight the importance of using spontaneous emotional expressions to test in-group advantage regardless of presentation mode. If the theorized pattern does not emerge, it may suggest that the presentation mode should more closely resemble genuine interpersonal interactions. Because video clips should deliver more dense and rich information about expressed emotions than static photos, future research could assess what minimum amount of information is needed to reveal an in-group advantage (e.g., 5-s clips vs. 20-s clips).
Closing Remarks
Although there has been accumulating support for the in-group advantage among cultural groups from different countries (e.g., Elfenbein et al., 2007; Elfenbein et al., 2004) , there has been little empirical evidence for the in-group advantage among cultural groups within the same societal boundary. In fact, the influential meta-analysis by Elfenbein and Ambady (2002a) revealed some evidence of a minority out-group advantage in a stratified multicultural context, rather than an overall in-group advantage, implying that minority group members tend to have a heightened sensitivity to emotional expressions of majority group members. The current study demonstrated that when more ecologically valid stimuli are used, a pattern of the mutual in-group advantage emerges with no support for the minority out-group advantage.
The findings have multiple implications for social interactions among diverse cultural groups residing in multicultural societies. Notice that both encoders and decoders of Study 2 in the spontaneous expressions condition were limited to the participants who were born and raised in the United States. This underscores the influence of nonverbal dialects on emotional communication even among individuals with a lifetime of socialization experiences in the same society. The current study is a small step toward understanding the nonverbal communication among diverse cultural groups residing in a multicultural society.
